ABSTRACT: Several authors have recently reported a neurological disorder associated with chronic vitamin E deficiency in man. Except in one patient, this deficiency has always been secondary to an underlying disease resulting in lipid malabsorption. We report a second case of such a neurological syndrome in a patient in whom vitamin E deficiency was an isolated finding.
In recent years, vitamin E deficiency has been linked with a progressive neurological disorder characterized by diffuse areflexia associated with gait and limb ataxia, impairment of sensation, muscle weakness and atrophy (Burk et al., 1981; Eliasetal.,1981; FrydmanetaI., 198I; Grabertand Guggenheim, 1980; Guggenheim et al., 1982; Lloyd and Dubowitz, 1982; Miller etal., 1980; Muller et al., 1977; Rosenblum et al., 1981; Tomasi, 1979; Umetsu et al., 1980) . Lipid malabsorption of various etiology was present in all but one patient (Burk et al., 1981) . We report a second case presenting with a similar neurological deficit and in whom the vitamin E deficiency was not associated with lipid malabsorption.
CASE REPORT
This 10-year-old boy was the second of four children, all born from a consanguinous marriage, the parents being first cousins. Pregnancy, delivery and milestones were normal. At five years of age, he was first seen by an orthopedic surgeon for a mild scoliosis. At this time, he complained of some difficulty in walking. This problem slowly progressed over the next years and at age 10, he was admitted because of unstable gait and frequent falls. On examination, the patient was shown to be under the third percentile for height and weight. The remaining of the physical examination was normal. On neurological examination, mental functions and cranial nerves were normal. There was a mild diffuse weakness with some atrophy, both being more important distally in the lower limbs. Deep tendon reflexes (DTR) were all absent. There was also some gait ataxia and dysmetria in all four limbs. No sensory deficit was found and plantar responses were in flexion. An extensive investigation was done and the patient was discharged with the impression of a Charcot-Marie-Tooth disease.
He was readmitted 10 months later because of a rapid progression of gait ataxia and muscle weakness. He was then falling very frequently and had to use crutches to walk. He also needed help to dress and feed. On examination, there was a mild facial weakness but the rest of the cranial nerves was normal. Weakness had progressed affecting the four limbs but was again maximal distally in the lower limbs where there was a severe deficit of dorsal and plantar flexion of both feet. DTR were absent. Vibration sense was decreased in all four extremities while proprioception was diminished in the lower limbs. Gait ataxia and limb dysmetria were still present but had not progressed significantly since the last admission.
Laboratory Data
Blood vitamin E levels were less than 0,1 mg/dl and 0,06 mg/dl two months later (N: 0,5 -1,2 mg/dl). Blood smear was normal showing no acanthocytes. Beta-lipoproteins were normal. All the following tests were also within normal values: hemogram, sedimentation rate, urine analysis, blood glucose, blood urea nitrogen, electrolytes, alkaline phosphatase, liver enzymes, protein electrophoresis, bilirubin, triglycerides, cholesterol, carotene, coagulogram, serum Cortisol and 24-hour urine Cortisol.
Radiographic Data
A computerized tomography scan of the brain, X-rays of the skull and lungs and barium studies of the digestive tract were normal. An abdominal scintigraphic study done with technicium after the administration of pentagastrine was also normal. X-rays of the spine showed a 15 degree thoraco-lumbar scoliosis, a spina bifida at L 5 and a grade I spondylolisthesis.
Electrophysiological Studies
Motor and sensory nerve conduction velocity studies were done twice on the right median and peroneal nerves and were entirely normal on both occasions. The first electromyogram (EMG) done during his first admission was normal but on the second admission, an excess of polyphasic motor unit potentials was seen with a mild decrease in the interference pattern. Electrocardiogram, electroencephalogram and electroretinography were normal.
Morphological Findings Muscle
The right tibialis anterior muscle biopsy showed mild variation in the fibre size with atrophic angulated fibres. These were frequently found in small clusters. No hypertrophic fibres were present. The ATPase and NADH reactions showed type I fibre predominance and early type II fibre grouping. Most of the atrophic fibres reacted strongly with the NADH reactions even if most were of type II. Distributed irregularly in the biopsy, several normal or atrophic fibres contained basophilic flecks very similar to internal nuclei. However, these were positive with the periodic acid-Schiff and the acid phosphatase reactions. (Fig.l) These were also autofluorescent. Otherwise, there was no degeneration, regeneration, inflammation or fibrosis. By electron microscopy, foci of myofibril disruption were seen in several fibres. These foci were replaced by glycogen, lipid vacuoles and mitochondria. Occasionally, pseudomyelinic figures or aggregates of disorganized filaments were also seen, mostly around the nuclei. Smearing of the Z-band was also seen, rarely involving more than two or three sarcomeres. Granular membrane bound bodies corresponding to the acid phosphatase positive structures seen on frozen sections were found either under the sarcolemma or in the central portions of the fibres. They were round, ovoid or slightly irregular, isolated or in small groups.
Nerves
Plastic-embedded thick sections of the sural nerve revealed a small loss of myelinated fibres affecting all sizes. There were a few fibres with a very thin myelin layer surrounded by tiny myelin ovoids in the adjacent cytoplasm. Moderate endoneurial fibrosis was also observed. By electron microscopy, myelin debris were seen in the cytoplasm of a moderate number of Schwann cells, sometimes along with evidence of remyelination. In a few axons, mitochondria, membranous dense bodies and aggregates of neurofilaments suggested axonal degeneration. Dense membrane bound bodies similar to those found in the skeletal muscle were rarely seen in the Schwann cell cytoplasm of myelinated or unmyelinated fibres. The latter seemed however normal. Moderate fibrosis was noted.
Evolution
When last seen, nine months after his last admission, the patient's condition was improved and he was able to walk without crutches and dress and feed himself without help. On examination, strength had clearly improved in the upper limbs but there still was a moderately severe distal weakness in the lower limbs. DTR were absent and the deficit in proprioception and vibration sense had remained unchanged as well as the limb and gait ataxia. His serum level of vitamin E was normal.
DISCUSSION
Twenty-eight patients presenting a progressive neurological disorder associated with a documented vitamin E deficiency have so far been reported (Burk et al., 1981; Elias et al., 1981; Frydmanetal., 1981; Grabert and Guggenheim, 1980; Guggenheim et al., 1982; Lloyd and Dubowitz, 1982; Miller et al., 1980; Muller et al., 1977; Rosenblum et al., 1978; Rosenblum et al., 1981 ,Tomasi, 1979 , Umetsuetal., 1980 . Although some variation from case to case existed, there were striking similarities in the clinical picture as well as in the electromyographic and muscular biopsy findings in all these patients.
As can be seen in table 1, the clinical picture was characterized by a loss of deep tendon reflexes, a decrease in proprioception and vibration sense and gait and limb ataxia. Less constant features included muscle weakness, generally distal more than proximal, abnormal eye movements, retinal abnormalities and the presence of a Babinski sign. Nerve conduction velocity and/or electromyographic studies were done in 18 cases including ours (Burketal., 1981; Eliaset al., 1981; Guggenheim etal., 1982; Lloyd and Dubowitz, 1982; Miller et al., 1980; Muller et al., 1977; Rosenblum et al., 1981; Tomasi, 1979; Umetsu et al., 1980) . Motor and sensory nerve conduction velocity were normal in 11 patients (including ours) and decreased in 7 (Elias et al., 1981; Guggenheim et al., 1982; Mino, 1976; Nelson et al., 1978) . In four cases (including ours) signs suggestive of a neurogenic process were seen at EMG. These consisted either of abnormalities at rest (fibrillations and pseudomyotonic discharges) or excess of polyphasic motor potentials associated with a decrease in recruitment on voluntary movements. As in our patient, these signs were generally mild in contrast to the severity of muscle weakness and atrophy seen in these patients. Muscle and nerve biopsies were done in a few cases (Burk et al., 1981; Guggenheim et al., 1982; Mino, 1976; Tomasi, 1979; Umetsu et al., 1980) . Muscle biopsies revealed characteristic autofluorescent, acid phosphatase positive inclusions in the myofibres. By electron microscopy, these consisted of membrane bound lipid and granular dense bodies quite characteristic of lipofuschin. Muscle biospies also showed some irregular polygonal or angular atrophic fibres with fibre grouping. Abnormalities on nerve biopsies were generally mild and consisted of loss of myelinated fibres, mostly the large ones, associated with axonal regeneration, myelin breakdown and remyelination. Our morphological findings were essentially similar except for a more patchy and uneven distribution of the acid phosphatase positive inclusions in the muscle biopsy. There has been some speculation about the precise relationship between vitamin E deficiency and the neurological deficit observed in these patients. Since most cases have been found in patients with lipid malabsorption, other metabolic disturbances could be implicated. However, observation that nearly all patients treated with oral or intramuscular supplement of vitamin E have either stabilized or improved clinically (Burk et al., 1981; Elias etal., 1981 ; Guggenheimetal., 1982; Lloyd and Dubowitz, 1982; Miller et al., 1980; Muller et al., 1977; Tomasi, 1979; Umetsu et al., 1980) strongly support a major role of vitamin E deficiency in the etiology of this neurological disorder. This is particularly true in our patient and the case reported by Burk et al. (1981) since vitamin E was an isolated finding. The etiology of this deficiency could not be established in either patient but an autosomal recessive hereditary defect can be suspected since both children were born from consanguinous parents.
Vitamin E deficiency has thus recently emerged as a distinct clinical problem. Since the progressive neurological disorder is treatable, it is important to recognize it as early as possible, even if malabsorption is not part of the clinical picture. Furthermore, the role of vitamin E deficiency in neuromuscular diseases will need further exploration since low serum levels of this vitamin have been reported in children affected by Werdnig-Hoffmann disease (Umetsu et al., 1980) and in patients receiving anticonvulsant drugs (Higashi et al., 1980; Mino, 1976; Ogunmekan, 1979) which can be complicated by peripheral neuropathy. (Le Quesne, 1975) .
